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I give a short historical and a critical review of the determinations of light quark masses from QCD at dawn of
the next millennium. QCD spectral sum rules combined with ChPT give to order α3s the world average for the
running masses: ms(2 GeV)= (117.8± 12.3) MeV, md(2 GeV) = (6.1± 0.8) MeV and mu(2 GeV) = (3.5± 0.4).
Lower and upper bounds derived from the positivity of spectral moments are presented. For a comparison, we
critically review the recent lattice results.
1. INTRODUCTION
One of the most important parameters of the
standard model and chiral symmetry is the light
quark masses. Indeed, they are useful for a much
better understanding of the realizations of chiral
symmetry breaking [1{3] and for some eventual
explanation of the origin of quark masses in uni-
ed models of interactions [4]. Within some pop-
ular parametrizations of the hadronic matrix ele-
ments [5], the strange quark mass can also largely
influence the Standard Model prediction of the
CP violating parameters 0=, which have been
mesured recently [6]. However, contrary to the
leptons, where the physical masses can be identi-
ed with the pole of the propagator 1, the quark
masses are dicult to dene because of conne-
ment. Instead, they can be treated as coupling
constants of the QCD Lagrangian, where the no-
tion of the running and invariant masses, which
are renormalization scheme and scale dependents,
has been introduced [8]. In practice, these masses
are conveniently dened within the standardMS-
scheme. In addition to the determination of the
ratios of light quark mases (which are scale in-
dependent) from current algebra [1], and from
chiral perturbation theory (ChPT), its modern
version [3], a lot of eort reflected in the litera-
ture [9] has been put into extracting directly from
the data the running quark masses using the SVZ
1For a first explicit definition of the perturbative quark
pole masses in the MS-scheme, see [7].
[10] QCD spectral sum rules (QSSR) [11], lattice
data [12] and LEP experiments [13]. In this talk,
we shall review the dierent determinations from
these QCD approaches, by emphasizing the his-
torical developments of the eld.
2. RUNNING AND INVARIANT LIGHT
QUARK MASSES IN QCD
It is convenient to introduce the dimensionless
coupling xi()  mi()=, where  is the renor-
malization scheme subtraction constant. The




= (1 + γ(s))xi(t) : xi(t = 0) = xi() : (1)
In the MS-scheme, its solution to order a3s (as 
s=) is:

















































where the a3s term comes from [14]; γi are the
O(ais) coecients of the quark-mass anomalous
dimension, which read for three flavours:
γ1 = 2 ; γ2 = 91=12 ; γ3 = 24:8404 : (3)
The invariant mass m^i has been introduced for
the rst time by [8] in connection with the analy-
sis of the breaking of the Weinberg sum rules by
the quark mass terms in QCD.
3. RATIOS OF LIGHT QUARKMASSES
Figure 1. ms=md versus mu=md from [16].
The ratios of light quark masses are well-
determined from current algebra [1], and ChPT
[3]. In this approach, the meson masses are ex-
pressed using a systematic expansion in terms of
the light quark masses:
M2+ = (mu +md)B +O(m2) + :::
M2K+ = (mu +ms)B +O(m2) + :::
M2K0 = (md +ms)B +O(m2) + :::
where B  −hqqi=f2K from the Gell-Mann,
Oakes, Renner relation [15]. However, only the
ratio, which is scale independent can be well de-























Including the next order + electromagnetic cor-













2In Generalized ChPT, the contribution of the m2-term
can be as large as the m one [17].
where: Q2 ’ (m2s − m^2)=(m2d −m2u) = 22:7 0:8
using the value of the  ! +−0 from the PDG
average [9], though this value can well be in the
range 22{26, to be compared with the Dashen’s
formula [18] of 24.2; m^  (1=2)(mu+md). In Fig.
1, one shows the range spanned by R  (ms −
m^)=(md −mu) and the corrections to the GMO
mass formula M : M28 = (1=3)(4M
2
K−m2)(1+
M ). The Weinberg mass ratio [1] is also shown
which corresponds to the Dashen’s formula and









= 24:4 1:5: (5)
The possibility to have a mu = 0 advocated in
[19] appears to be unlikely as it implies too strong
flavour symmetry breaking and is not supported
by the QSSR results from 2-point correlators of
the divergences of the axial and vector currents.
4. QCD SPECTRAL SUM RULES
4.1. Description of the method
Since its discovery in 79 [10], QSSR has proved
to be a powerful method for understanding the
hadronic properties in terms of the fundamental
QCD parameters such as the QCD coupling s,
the (running) quark masses and the quark and/or
gluon QCD vacuum condensates. The description
of the method has been often discussed in the lit-
erature, where a pedagogical introduction can be,
for instance, found in the book [11]. In practice
(like also the lattice), one starts the analysis from
the two-point correlator:
 H(q2)  i
∫
d4x eiqx h0jT JH(x) (JH(0))y j0i ;(6)
built from the hadronic local currents JH(x),
which select some specic quantum numbers.
However, unlike the lattice which evaluates the
correlator in the Minkowski space-time, one ex-
ploits, in the sum rule approaches, the analyt-
icity property of the correlator which obeys the





t− q2 − i
1

Im H(t) + :::; (7)
2
where ... represent subtraction points, which are
polynomials in the q2-variable. In this way, the
sum rule expresses in a clear way the duality
between the integral involving the spectral func-
tion Im H(t) (which can be measured experimen-
tally), and the full correlator  H(q2). The latter
can be calculated directly in the QCD Euclidean
space-time using perturbation theory (provided
that −q2 + m2 (m being the quark mass) is
much greater than 2), and the Wilson expan-
sion in terms of the increasing dimensions of the
quark and/or gluon condensates which simulate
the non-perturbative eects of QCD.
4.2. Beyond the usual SVZ expansion
Using the Operator Product Expansion (OPE)









where  is an arbitrary scale that separates
the long- and short-distance dynamics; C are
the Wilson coecients calculable in perturbative
QCD by means of Feynman diagrams techniques;
hO()i are the quark and/or gluon condensates
of dimension D. In the massless quark limit, one
may expect the absence of the terms of dimension
2 due to gauge invariance. However, it has been
emphasized recently [20] that the resummation of
the large order terms of the perturbative series,
and the eects of the higher dimension conden-
sates due e.g. to instantons, can be mimiced by
the eect of a tachyonic gluon mass which gen-
erates an extra D = 2 term not present in the
original OPE. It might be understood from the
analogy with the short distance linear part of the
QCD potential. The strength of this short dis-
tance mass has been estimated from the e+e−
data to be [21,22]: s 
2 ’ −(0:06  0:07) GeV2;
which leads to the value of the square of the
(short distance) string tension:  ’ − 23s2 ’
[(40020) MeV]2 in an (unexpected) good agree-
ment with the lattice result [23] of about [(440
38) MeV]2. The strengths of the vacuum con-
densates having dimensions D  6 are also un-
der good control: namely 2mhqqi = −m2f2 from
pion PCAC, hsG2i = (0:07  0:01) GeV4 from
e+e− ! I = 1 data [21] and from the heavy quark
mass-splittings [24], shqqi2 ’ 5:8  10−4 GeV6
[21], and g3hG3i  1.2 GeV2hsG2i from dilute
gaz instantons [25].
4.3. Spectral function
In the absence of the complete data, the spectral




Im H(t) ’ 2M2nH f2H(t−M2H) +
\QCD continuum" (t − tc) ; (8)
which has been tested [11] using e+e−;  -decay
data, to give a good description of the spectral
integral in the sum rule analysis; fH (analogue to
f) is the the hadron’s coupling to the current ;
2n is the dimension of the correlator; while tc is
the QCD continuum’s threshold.
4.4. Form of the sum rules and optimiza-
tion procedure
Among the dierent sum rules discussed in the
literature [11], we shall be concerned here with
the:




dt tn exp(−t) 1

Im H(t) ; (9)
The advantage of the Laplace sum rules with re-
spect to the previous dispersion relation is the
presence of the exponential weight factor, which
enhances the contribution of the lowest resonance
and low-energy region accessible experimentally.
For the QCD side, this procedure has eliminated
the ambiguity carried by subtraction constants,
arbitrary polynomial in q2, and has improved the
convergence of the OPE by the presence of the
factorial dumping factor for each condensates of
given dimensions. As one can notice, there are \a
priori" two free external parameters (; tc) in the
analysis. The optimized result will be (in princi-
ple) insensitive to their variations. In some cases,
the tc-stability is not reached due to the too na¨ve
parametrization of the spectral function. One can
either x the tc-values by the help of FESR (lo-
cal duality) or improve the parametrization of the
spectral function by introducing threshold eects
xed by chiral perturbation theory, ..., in order to
3
restore the tc-stability of the results. The results
discussed below satisfy these stability criteria.











The advantage of the  -like sum rule is the pres-
ence of the threshold factor which gives a zero
near the real axis where QCD is not expected to
be applicable. Optimal results should be insen-
sitive to the changes of M , and to the values of
the degrees (m; n) of the moments.







Im H(t) ; (11)
The advantage of the FESR is the separation (to
leading order in s) of the terms of given di-
mensions, which gives a set of local duality con-
straints. However, unlike the two formers, FESR
is sensitive to the high-energy tails of the spec-
tral integral and needs an accurate treatment of
this region, in order that the optimal results are
insensitive to the changes of tc.
5. UP AND DOWN RUNNING MASSES
5.1. Pseudoscalar sum rules
 Values of (mu +md) have been extracted for
the rst time in [35,26] using the sum rule of the
2-point correlator associated to the pseudoscalar
current:
@A
(x) = (mi +mj) : u(iγ5)d : : (12)
The analysis has been improved (or disproved)
later on by many groups [2,11], [36]{[42], by the
inclusion of higher order terms or/and by a more
involved parametrization of the spectral function
(threshold eects, ChPT,...). However, this chan-
nel is quite peculiar due to the Goldstone nature
of the pion, where the value of the sum rule scale
(1= for Laplace and tc for FESR) is relatively
large of about 2 GeV2 compared with the pion
mass, where the duality between QCD and the
pion is lost. This implies an important role of
the higher states (radial excitations or/and the-
oretical parametrizations of the spectral function
above the 3 threshold) in the analysis, and then
led to some controversial results, which hopefully
can be cured by the presence of the new 1=q2
[20,22] due to the tachyonic gluon mass, which en-
larges the duality region to lower scale and then
minimizes the role of the higher states into the
sum rule. The errors due to the QCD part of the
sum rules, which is now known to order 3s, are
much less than from the parametrization of the
spectral function. Among the available results,
we consider that the best estimates of (mu +md)
from this channel comes from [39] (+ ChPT
parametrization of the 3 continuum) and from
[22] (inclusion of the tachyonic gluon mass into
the analysis of [39]). Ref. [42] uses the positivity
of the higher state contributions plus the moment
inequalities. In [37], one treats the 0 in a Narrow
Width Approximation (NWA). We give in Table
1 the weighted average of these dierent determi-
nations, where we have added an extra 10% error
which takes into account the systematics of the
approach. The estimation of the error is based
on the (un)ability of the method for reproducing
the hadron masses and couplings [10,11].
 Lower bounds for (mu + md) based on mo-
ments inequalities and the positivity of the spec-
tral functions have been obtained, for the rst
time, in [35,26]. These bounds have been red-
erived recently in [41,42]. These bounds decrease
when Q2 increases. Their optimal values are
quoted in Table 2, which, in particular, excludes
the low value of about 6 MeV obtained in [40].
5.2. Scalar sum rules
 Lower bounds on (md −mu) have been ex-
tracted for the rst time in [45] using the sum rule
of the 2-point correlator associated to the scalar
current:
@V
(x) = (md −mu) : d(i)u : ; (13)
which is sensitive to leading order to the quark-
mass dierence. The analysis has been extended
later on by many authors [11,38,42]. However,
the analysis relies heavily on the less controlled
nature of the a0(980), where its qq nature ap-
pears to be favoured by the present data [46].
In the I = 0 channel, the situation of the -
continuum is much more involved due to the pos-
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Table 1
Determination of (mu +md) at 1 GeV
mu +md Sources Authors
Best estimate
12:0 2:5  +ChPT BPR95 [39]
11:3 2:4 BPR+ CNZ99 [22]
tachyonic gluon
12:6 3:2 h  i DN98 [43]
N, B-B LSR
D ! Kl LSR
Others
15 5 +moments Y97 [42]
15:5 4 FESR DR87 [38]
19 4 LSR SN89 [37]
 + 0 NWA
12:6 1:3(stat)  1.3(syst) Average
sible gluonium nature of the low mass and wide 
meson [47,48,46]. Instead, one can also use these
sum rules the other way around, i.e. by using the
values of the quark masses from the pseudoscalar
sum rules and their ratio from ChPT, in order to
test the nature of these resonances [11,48].
5.3. Direct extraction of h   i
 The chiral condensate can be directly ex-
tracted from the sum rules (nucleon, B-B split-
ting, vector form factor of D ! Kl), which
are particularly sensitive to it and to the mixed
condensate h  (a=2)Ga i  M20 h   i. The
analysis gives the running condensate value at 1
GeV [43]:
0:6  h   i=[−225 MeV]3  1:5; (14)
which has also been recovered by the lattice [44].
 Lower and upper bounds on the light quark
masses given in Table 2 and 3, can be obtained by
transforming this result using the PCAC relation:
m2f
2
 ’ −(mu +md)h   i+O(m2) (15)
and the positivity of the O(m2) term. These re-
sults are independent on how chiral symmetry is
realized (ChPT or generalized ChPT ?).
5.4. mu;d;s from sum rules + ChPT
Using the values of (mu +md) from Table 1, and
their ratios from ChPT in section (3), one can
deduce in units of MeV, the value of the running
masses at 1 and 2 GeV:
mu(1) = 4:5 0:7 mu(2) = 3:3 0:6
md(1) = 8:1 1:1 md(2) = 5:9 0:8
ms(1) = 153:7 24:9 ms(2) = 111:4 18:5
(16)
We have used the conversion factor (1:38 0:06)
for running, to order 3s, the results from 1 to 2
GeV, which correponds to the average value of
the QCD scale 3 ’ (375  50) MeV from PDG
[9] and others [49]. I remind that these errors
already take into account the systematics of the
method as given in Table 1.
6. DIRECT EXTRACTIONS OF ms
6.1. Pseudoscalar sum rules
In the strange quark channel, we quote in Ta-
ble 4 the results from [37] and [50], and consider
the largest range spanned by the previous results.
We consider that this conservative range already
takes into account the systematics of the method.
One should notice here that, unlike the case of the
pion, the result is less sensitive to the contribu-
tion of the higher states continuum due to the
relatively higher value of MK .
6.2. Scalar sum rules
Following the pioneer’s analysis of [45], ms has
been obtained by dierent authors [51]{[56] by
using the K phase shift data for parametrizing
the spectral function. The dierent values ob-
tained from this channel is given in Table 4. Like
in the case of pseudoscalar channel, the errors are
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Table 2
Optimal lower bounds on mu;d;s(2 GeV) in [MeV]
Observables Sources Authors
mu +md
8 ;  LRT97[41]
7.3  Y97[42]






90 h  i+ChPT DN98[43]
dominated by the uncertainties for parametrizing
the spectral function.
6.3. ms from e+e− and -decay data
One can use the e+e− ! I = 0; I hadrons and
the rotated recent S = 0 of the  -decay data in
order to extract ms. Unlike previous sum rules,
one has the advantage to have a complete mea-
surement of the spectral function in the region




















and the SU(3)-breaking combinations [30,57]:
1  R;1 −R;; 10  R;1 − 3R;0 ; (18)
which vanish in the SU(3) symmetry limit; 10
involves the dierence of the isoscalar (R;0)
and isovector (R;1) sum rules a la Das-mathur-
Okubo [58]. It has been argued in [59] that 10
can be aected by large SU(2) breakings, but
Table 3
Upper bounds on mu;d;s(2 GeV) in [MeV]
Observables Sources Authors
mu +md
11.5 h  i+GMOR DN98[43]
ms
147 21 e+e− +  -decay SN99[57]
148 h  i+ChPT DN98[43]
this claim has not been conrmed from the re-
sult based on the other quantities independent
of such eects [57]. The largest range of values
from dierent form of the sum rules is given in
Table 4, which one can compare with the average
of (178 33) MeV given in [57]. An upper bound
deduced from the positivity of R; is given in
Table 3.
6.4. ms from the S = −1 part of -decay
One can also extract ms from the Cabibbo sup-
pressed channel of  -decay [13,61,60], using dif-
ferent  -like moments. Unlike the case of the
neutral -meson current, where the QCD series
is more convergent, here the convergence is quite
bad, such that one needs to select an appropri-
ate combination (spin 1+0 pieces) for obtaining
an acceptable result. Though a complete agree-
ment has been obtained in the previous analysis
of [61] with the two other determinations [13,60],
a recent analysis in [62] is lower and more pre-
cise than the former. Ref. [62] argues that one
should consider the previous results as an upper
bound rather than a determination, an argument
which needs to be conrmed. By inspecting the
results in [62], we notice that the estimate de-
creases with increasing power of moments, rather
than stabilizing. Therefore, it can be more appro-
priate to consider the conservative range spanned
by the results from the three moments which is
6
Table 4
Direct determinations of the strange quark mass
Channels ms (1) Sources Authors
Kaon SR 169 15 SN89 [37]
155 25 DPS99 [50]
157 27 Largest Range
Scalar SR 203 20 CPS97 [53]
140 20 CFNP97 [54]
160 30 J98 [55]
159 11 M99 [56]
172 52 Largest Range
( -like  SR 173 33 R SN95,99 [30,57]
e+-e− data 176 31 10
+ -decay ) 186 31 1
179 39 Largest Range
S = −1 234+61−76 Aleph99 [13]
part of Tourneer99
 -decay 200 50 CKP98 [60]
164 33 PP99 [61]
213 82 Largest Range
(180 68) MeV, rather than taking their average
quoted in Table 4 from [62]. This conservative
value is in better agreement with the two other
determinations. It is interesting to notice that the
results from  -decay are in good agreement with
the one from e+e− data, an agreement which is
a priori expected because of the similarity of the
two approaches.
6.5. ms and the mass ratio from the sum
rules
More generally, one can notice from Table 4 that
there is a total agreement of the sum rule re-
sults from dierent channels. We expect that the
largest ranges given in Table 4 already include
the QSSR systematics. Using the weighted av-
erage of these largest ranges, one can deduce the
pure QSSR determination of ms, in units of MeV:
ms(1) = 168:1 19:8 ms(2) = 121:8 15:2 :
(19)
Combining this result with the sum rules deter-
mination of (mu + md) in section (5.4), one can
deduce the mass ratio:
2ms=(mu +md) = 26:7 5:1 ; (20)
which is an independent test of the ChPT result
given in section (3) though less accurate.
7. FINAL RESULTS FROM SR+CHPT
Combining the results in sections (5.4) and (6.5),
one can deduce in units of MeV:
ms(1) = 162:5 15:5 ms(2) = 117:8 12:3 :
(21)
which, combined with the ratios from ChPT,
leads to the results in MeV:
(mu +md)(1) = 13:3 1:5
(mu +md)(2) = 9:6 1:2 ; (22)
and:
mu(1) = 4:8 0:5 mu(2) = 3:5 0:4
md(1) = 8:5 1:0 md(2) = 6:1 0:8 (23)
which we consider as a final result to order 3s
from QCD spectral sum rules and ChPT. As al-
ready discussed in previous sections,the system-
atics of the methods, are already included into
these results. Using Eq. 2, it is trivial to extract
the value of the invariant mass m^i.
8. COMPARISON WITH THE LATTICE
8.1. Lattice approaches for/by non-experts








integrated over gauge eld congurations. The
fermion contributions are included into the non-
local detM term. For the analysis, one works like
in the sum rule approach, with the 2-point cor-
relator dened in previous sections, which is sat-
urated by the intermediate states jnhinj. In this
way, the two-point correlator can be expressed as:∑
x
h0jJ(x) (J(0))y j0i =
∑
n




where the zero momentum states En tend to the
masses Mn of the resonances. In the asymptotic
limit t!1, the exponential factor kills the eect
of the dierent excitations, such that the lowest
ground state contribution dominates.
8.2. Practical limits of the lattice
Besides the usual statistical and nite size (about
1% if the lattice size L  3 fermi and mL  6),
errors inherent to the lattice, which can be min-
imized using modern technology, there are still
large uncertainties related to the uses of eld the-
ory on the lattice due to the nite values of the
lattice spacing a:
 The dierent operators mix at nite a.
 The discretization errors specic to each ac-
tions, which are O(a) for the Wilson (explicit
breaking of chiral symmetry (S)) and Domain
wall (extra 5th dimension in order to preserve
S) actions, O(a2) for the staggered (reduction
of quark couplings with high-momenta gluons)
and O(as) for the Clover (inclusion of the mixed
quark-gluon operator) actions. For typical values
of 1=a  2 GeV, the error is  10-30%, which can
be reduced by computing at dierent values of a.
 The well-known quenched approximation (no
inclusion of the fermion contribution ln DetM),
which implies a modication of S with unphys-
ical singularities for mq = 0 or practically for
mq  ms=3 (recall that in this approximation:
M0  m = 0 ( large Nc-limit)), which in-
duces an error of about 20% that can be esti-
mated from the deviation of the predictions from
the observed meson masses and couplings or/and
from the choices of the mesons for setting the
scale (string tension).
 The extrapolation of the results to light quark
masses with the help of the meson mass depen-
dence expected from ChPT, which for typical val-
ues 1=a = 2 GeV, and keeping mL  6, one re-
quires L=a  90 in order to avoid nite volume
eects. At present, L=a  32 (quenched) and
L=a  24 (unquenched).
 The errors due to the matching of the lattice
and the continuum at a typical lattice conversion
scale of 2 GeV have been minimized using the
non-perturbative renormalization.
8.3. Lattice results and estimated errors
From the previous discussions, we consider that:
 The conservative lattice errors are about 20%.
 The extraction of mu;d is less reliable than ms.
Therefore, we shall only consider the value of ms
obtained from the lattice which we shall compare
with the one obtained in previous sections. Lat-
tice results prior 98 have been already reproted
in the reviews given in [12]. The dierent re-
sults for 98 and 99 with the corresponding errors
from each groups are given in Table 5 for dier-
ent actions, where one can see a large spread of
predictions, which we mainly attribute to the un-
derestimate of the systematic errors given there.
Most of these results have been obtained using
the non-perturbative renormalization [73], and
Ward identities for the axial (AWI) and/or vec-
tor (VWI) currents, and constraints from ChPT
in the extrapolation procedure. There is a sys-
tematic discrepancy between the results from the
kaon and  or K masses, which might be some
indications of the quenching errors, while e.g. the
splitting of the K-K is no longer resolved. As
one can see from Table 5, the lattice predictions
are in the range:
ms(2) ’ (69− 181) MeV ; (26)
where part of this range is already excluded by
the bounds given in Tables 2 and 3. Instead,
one can also quote the na¨ve weighted average
given in Table 5 at NNLO, where we have added
our guessed 20% estimate of the systematic errors
based on the previous comments. At this approx-
imation, where a comparison with the previous
results from QCD spectral sum rules is meaning-
ful, one can notice a surprisingly good agreement.
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Table 5
Lattice Results up to NNLO since 98
Group ms (2) Sources Comments
98
OHIO[63] 129 23 Staggered
APE [64] 13023 K* NLO, AWI
Wilson,
Clover
SESAM[65] 151 30 K; Dynamical
K; 
99
CP-PACS[66] 1436  AWI+VWI
Wilson
1152 K qChPT




-UKQCD[68] 974 fK NNLO
MN % 10%
DESY[69] 1054 K* NNLO
AWI
I. Wilson,
BNL[70] 9526 f; K Domain
BNL[71] 130 21 Walls
APE[72] 1149 Q-Prop. NNLO
N3LO & 3%
Average 111.4 1:5 (stat.)22:3 (syst.)
However, as discussed in [72], the inclusion of the
higher order s corrections obtained in [74] in
the conversion of the lattice to the continuum re-
sults tends to decrease slightly the value of ms by
about 3%. For consistency, one should use, in the
phenomenological analysis, the value of ms and
the one of the hadronic matrix elements or/and
observables obtained at the same level of approxi-
mation, which is not often the case in the existing
literature.
9. SUMMARY
We have reviewed the dierent determinations
of light quark masses from ChPT, QCD spectral
sum rules (QSSR), e+e− and  -decay data, and
compared the one of the strange quark mass with
the recent lattice results:
 The sum of light quark masses mu + md from
QSSR is given in Table 1.
 Lower bounds based on the positivity and an-
alyticity properties of the spectral functions are
given in Table 2.
 Some upper bounds are given in Table 3.
 Dierent direct determinations of the strange
quark mass are compiled in Table 4.
 Combined results from these four methods lead
to the nal weighted average given in section 7,
where the errors already include the systematics
of the QSSR approach.
 We have compared this nal result with the re-
cent lattice determinations which belong in the
range given in section 8.3 and which lead to the
weighted average given also there.
 Within the present uncertainties of various ap-
proaches, we consider that there is a good agree-
ment between the dierent results. However, we
expect that a future high-precision measurement
of the light quark masses will be dicult to reach
due to the systematics inherent to each methods,
which, often, dierent authors do not include into
their published results !
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10. QUESTIONS AND DISCUSSIONS
Lively general discussions related to the determi-
nations of light quark masses have followed this
talk, where many questions and some comments
have been raised. As they have been also adressed
to the previous talks in this session, they have not
been reported here.
11
